
INTRODUCTION

Obsessive-compulsive disorder (OCD) affects numerous 
people. In fact, approximately 1.9% to 3.3% of the population 
will experience OCD at some point in their lifetime.1 In the 
last decade, behavioral therapy (BT), cognitive behavioral ther-
apy (CBT), and medications have been regarded as first-line 
OCD treatments.2 Yet even after conventional treatment, 25% 
to 40% of patients have persistent symptoms and lasting func-
tional repercussions2; many patients with severe OCD are still 
suffering from the condition despite treatment. One noncon-
ventional treatment, called electroconvulsive therapy (ECT), 
has been found effective for treating severe OCD in a few re-
ports.3-5 Yet, evidence describing the relationship between OCD 
and ECT is still insufficient.6 In this study, we present a case 

Print ISSN 1738-3684 / On-line ISSN 1976-3026
OPEN ACCESS

210  Copyright © 2014 Korean Neuropsychiatric Association  

series of three patients with severe OCD who experienced 
modified ECT (mECT). All patients met the diagnostic crite-
ria for OCD outlined by the World Health Organization in the 
10th revision of the International Classification of Diseases 
(ICD-10). Informed content was obtained from each patient 
and their legal guardian after the mECT procedures had been 
fully explained. The modified bifrontal ECT procedure was 
administered with a Thymatron System IV Integrated ECT 
Instrument (Somatics, Inc., Lake Bluff, IL, USA), and the pa-
rameters of each mECT procedure are presented in Table 1. 
During each mECT procedure, anesthetic agents varied but 
mostly involved propofol, succinylcholine, atropine, and 100% 
oxygen. Results from all three patients’ routine examinations 
at admission were normal and verified the absence of cerebral 
organic diseases, chromosomal abnormalities, and family his-
tories of mental illness. 

CASE

Case 1
Mr. A, at 27 years old, had suffered from OCD for 10 years. 

He was admitted to the hospital seven previous times because 
of obsessions, insomnia, depressive feelings, and self-blaming. 
His previous hospitalizations resulted in pharmacotherapy in-
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volving clomipramine, venlafaxine, fluoxetine, and sertraline, 
but these medications were ineffective. Upon current admis-
sion, his scores according to the Hamilton Depression Scale 
(HAMD) and the Yale-Brown Obsessive Compulsive Scale (Y-
BOCS) were 28 and 29, respectively, and he was administered 
CBT and pharmacotherapy (fluoxetine, 40 mg/d; paroxetine, 
20 mg/d; lamotrigine, 50 mg/d; quetiapine, 300 mg/d; and clon-
azepam, 1 mg/d). Although we changed his medications dur-
ing the first four months (we prescribed quetiapine, risperidone, 
clomipramine, olanzapine, etc.), the OCD hardly improved. 
Therefore, we recommended mECT. Before administering 
ECT, his HAMD and Y-BOCS scores were 24 and 28, respec-
tively. For the mECT treatment, the patient was administered 
eight mECT procedures in conjunction with olanzapine (15 
mg/d). After the mECT treatments, the patient was treated 
with Sertraline (150 mg/d) and olanzapine (10 mg/d), and 
both his OCD symptoms and depressive mood significantly 
improved. Three days after the mECT procedures, the patient 
was discharged from the hospital and his HAMD and Y-BOCS 
scores were 14 and 16, respectively. Mr. A was on a regular fol-
low-up schedule for two years, and his condition remained sta-
ble. Follow-up treatments for the patient included seculin at 
150 mg/d and olanzapine at 10 mg/d.

Case 2
Mrs. B, a 41-year-old woman, had previously been admitted 

to the hospital three times and was diagnosed with OCD be-
cause of obsessions, compulsions, insomnia, and a depressed 
mood. Treatments during former hospitalizations involved ph-
armacotherapies, including clonazepam, clomipramine, ser-
traline, paroxetine, fluoxetine, etc., which were ineffective. 
Upon current admission, her Hamilton Anxiety Scale (HAMA), 
HAMD, and Y-BOCS scores were 16, 29, and 27, respectively. 
After four days of hospitalization, and given the ineffective-
ness of her previously administered medications, the patient 
and her legal guardians requested mECT. During the three 
mECT procedures, the patient was given paroxetine (40 mg/d) 
and zopiclone (500 mg/d) as an adjuvant therapy. The patient 
experienced one adverse reaction (vomiting) after the third 
procedure and reported posttreatment agitation three days 
later that was treated with valproate (250 mg/d). Subsequent 
ECT procedures were canceled because of the adverse reac-
tion. Pharmacotherapy for the patient included fluvoxamine 
(100 mg/d) and clonazepam (0.75 mg/d) after the mECT treat-
ments. Her OCD symptoms and depressed mood significantly 
improved after ECT, and her HAMD, HAMA, and Y-BOCS 
scores were 11, 10, and 13, respectively. At one years’ follow-up, 
the patient’s condition remained stable. The patient was pre-
scribed fluvoxamine at 100 mg/d during the follow-up period.

Case 3
Mr. C, at 53 years old, was admitted to the hospital for ob-

Table 1. The parameters of each MECT procedure (pulse width=0.50 msec)

No. ES CD Cur SD Fre SI DI LES ASEI PSI
Case 1

1 25 125.2 0.89 7.0 20 1090 220 Not detected
2 25 125.7 0.90 7.0 20 1210 230 76 14159.4 74.6
3 30 150.6 0.90 5.6 30 1270 220 60 12546.4 51.7
4 30 151.7 0.90 5.6 30 1100 200 70 13747.8 76.4
5 35 175.8 0.90 6.5 30 1060 190 70 7852.1 85.6
6 35 176.0 0.90 6.5 30 1120 200 17 29032.5 59.5
7 40 198.1 0.88 7.5 30 1200 210 Not detected
8 40 202.5 0.90 7.5 30 1170 210 37 10287.2 33.3

Case 2
1 40 201.8 0.90 7.5 30 1440 240 Not detected
2 45 232.2 0.92 6.3 40 1100 210 84 10697.2 29.9
3 45 231.0 0.92 6.3 40 1120 230 76 14546.7 66.9

Case 3
1 55 282.7 0.92 7.7 40 740 180 Not detected
2 55 276.9 0.90 7.7 40 1010 200 26 2890.8 54.7
3 55 287.6 0.93 7.7 40 930 200 24 3452.5 <10
4 55 271.9 0.88 7.7 40 680 180 13 3859.3 80.2

ES: Energy Set (%), CD: Charge Delivered (mC), Cur: Current (A), SD: Stimulus Duration (Sec), Fre: Frequency (Hz), SI: Static Impedance 
(Ohm), DI: Dynamic Impedance (Ohm), LES: Length of EEG Seizure (Sec), ASEI: Average Seizure Energy Index (μV2), PSI: Postictal Sup-
pression Index (%)
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OCD and ECT

sessions, depressive mood, and insomnia that were caused by 
business failure. The patient began to wake up early and un-
controllably think about the difficult events he had experi-
enced. Upon admission, his HAMD, HAMA, and Y-BOCS 
scores were 24, 18, and 21, respectively. He was given mapro-
tiline, which was gradually increased to the maximum thera-
peutic dose of 225 mg/d after his admission, but his OCD 
symptoms did not improve. He accepted our suggestion of 
modified bifrontal ECT. Before ECT, his HAMD, HAMA, and 
Y-BOCS scores were 19, 20, and 18, respectively. The patient 
underwent four ECT procedures in conjunction with mapro-
tiline (225 mg/d) and clonazepam (1 mg/d) as an assistant 
therapy. After four ECT trials, the patient’s OCD symptoms 
and depressive mood improved, and his HAMD, HAMA, and 
Y-BOCS scores were 11, 9, and 11, respectively, after which the 
patient canceled further ECT procedures. The patient was giv-
en maprotiline (225 mg/d) and clonazepam (0.75 mg/d) after 
mECT treatment. Nearly four years after he was discharged 
from the hospital, the patient was in good health and rema-
ined symptom free. The patient’s drug therapy during the fol-
low-up period was maprotiline at 225 mg/d.

DISCUSSION

The patients’ accompanying depressive moods in all three 
cases improved markedly after the ECT procedures. This result 
was expected because ECT has already been proven to be an 
effective treatment for major depressive disorders.7 However, 
pharmacotherapy and other first-line therapies for OCD ra-
rely improve the symptoms of severe OCD.2 Fortunately, ECT 
has been shown to be effective for treating severe OCD in se-
veral previously published reports.3-5 In this article, we pre-
sented three patients with severe OCD who were treated with 
modified bifrontal ECT after first-line OCD treatments failed. 
Our conservative conclusion is that the three patients’ OCD 
symptoms significantly improved after the mECT procedures. 
Two patients had no adverse reactions during the mECT treat-
ments, while one patient (Case 2) experienced an adverse re-
action and posttreatment agitation.

Many neurological imaging studies on OCD have been pre-
sented in the past two decades, showing that some brain re-
gions are closely associated with OCD. These associated brain 
regions include prefrontal brain regions such as the orbito-
frontal cortex (OFC), the anterior cingulate cortex (ACC), and 
the dorsolateral prefrontal cortex (DLPFC). The functional ac-
tivities in the bilateral, left, or right OFC regions are enhanced 
in people with OCD,8-10 and these changes are often accompa-
nied by increases in bilateral ACC activation.11,12 However, the 
functional increases in the OFC and ACC are also associated 
with significant functional decreases in the DLPFC.13 Similar 

results have also been found in patients with major depressive 
disorders: studies have shown that, OFC, ACC, and DLPFC 
dysfunctions and/or structural modifications exist in people 
with depression.14-16 In addition, a recent study found that the 
average global functional connectivity in and around the left 
DLPFC is considerably decreased after ECT procedures.17 
Consequently, we hypothesized that ECT may play a thera-
peutic role in treating patients with both OCD and depressive 
symptoms by influencing the common or related brain re-
gions that are affected by both disorders. Another main hy-
pothesis suggests that ECT partially enhances the transmis-
sion of inhibitory neurotransmitters and neuropeptides, such 
that the active process of inhibiting the seizures caused by ECT 
is essential to its therapeutic action.18 Therefore, it is possible 
that an increase in the transmission of inhibitory neurotrans-
mitters and neuropeptides caused by bifrontal ECT acts to 
“jumpstart” the brain, which is directly related to the observed 
improvements in OCD symptoms; however, this hypothesis 
requires further study.

The American Psychological Association (APA) task force 
on ECT in 1990 stated that when severe depression is promi-
nent, ECT is an effective treatment option for patients suffer-
ing from OCD.19 However, until now, this opinion received no 
support in the form of high-quality evidence from random-
ized controlled studies. Therefore, our study was designed to 
add to this body of knowledge and help clarify how ECT af-
fects patients with severe OCD. 
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